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<71) We» Brown BovBar-Suiam 
TuRBOMA£BiNERY LIMITED, a CompaiLy 
oxgaziiscd under the Laws of Switzerland* 
of 8005 Zurich, Hard$trasSB 319» Switzfir- 

5 laml. do hereby declare the inveution* for 
yM(^ we pray that a patent may be graoited 
to JOSp and thd method by which it is to be 
peifooned, to be particularly described in 
attld by the Mowing statement:— 

10 This invention rdates to multi-stagp radial 
flow compressors and is particalady. al- 
though not exclusively, applicable to such 
compressors fox hd^ pressures and widx 
hiorizcmtaHy disposed shafts, 

15 Assembling multi'^stage radial flow com- 
pressors is rendered (Sfiicult because dif- 
fnser rings and stationary flow deflecting 
elenients must be disposed between the in- 
dividual impellers. It is necessary either 

20 for uiudi>dded diSuser rings and flow de- 
flecting dements to be slid oii to the shaft 
between ^e impelleEs when these axe slid 
on to -file flhaft or, in the case of asdally 
df^dded diffaser ring^ .^and flow deflectiug 

25 ekmentSt-for ooe dalf of each diSuser ring 
and flow deflecting elment to be inserted 
fnm one 2»de between two impellers after 
these have been stid on to the shaft 
then for the o^en half of^^di difEusa ting 

30 and flow d^eetiBg dement to be ioaert^ 
from the oiier side, whereupon both halves 
are joined to eadi odxer by mjesm of bolls. 
Prior to instaHadfin into the casing the flcyw 
elementsxdisposed between ^ impellers- are 

35 supported on ih& rotor only by; means- otlhe 
seals between -ihese elements and ^ diaft 
^ ^assemfofy-4Dl this Odnd is 'then inserted 
into the casing, there' beipg a risk txC damag- 
ing the seals by :engagemait b^een'w 

40 flow deflecting elements and th^ iacpeUm, 
Thjereafter "be- covers are brcuglit over the 
diaft esds^at &e ends of the caang W are 
seccised thweon. This is -follow^ by the 
shaft 'Seal houfflngs being inserted at boSi 

45 ends of the madhine trom the outside* into 
secesses hrdte covers. • Finally. th& beazxngs 
miust bei moved- over the. shaft oQds ^ bofli 
ends- and -iBBst be^mounted on-the -casing, 




Only then will the impellers have a 
defined cemral position within die 
fleeting elements so that the seals 
therebetween have no further physli:al con- 
tact with such elements. This ip*^s diat 
dumig die cntiie assembling procedure there 
is a serious risk of damage to the mechanic- 
ally sensitive parts of the seals--^ example 
"die labyrinth components of seals operating 
without physical contact between the rotat- 
ing and stationary parts on the &ha& ends 
or between the individual stages— because 
they are attached to heavy components which 
have CO be ^novcd into their mtended posi- 
tions in otier heavy componaits only widi 
z small amount of clearance, just suffident 
for the sealing means, and whhout precise 
guiding. A particularly seiious feature in 
socb ^assembly is due to &e fact Ibat the 
sensitive. parts* for example labyrinth seals* 
are rigidly jomed to structural components 
having ^ .incomparably iiigher wdj^ ftan 
t&e .sealixKg ])art$ themselves and also that 
Ihey are partiiUy disposed witiim fte tsadng 
■cmd are therefore not acgcfisiUe to .mspec- 
tion ^vcn before installation is ccmipieited 

It 29 an object of- the invention-to tedttfie 
the ffifficultles described above and dnzs to 
£ac3itate assembling of the aforemeGtioned 
i^Sx^ flow ccmpiessors and lo shorten ^ 
-oaamunt' of time for such assembling opeca^ 
ttons. According to die present- invention 
a si2b-assmMy'for :a muIli-stas» rau&l-flow 
compressor CQmpii$es '.a dia£t ' having hn- 
peiHers.monnted hereon, a low -pressure €od 
cover carrying a shaft boanDg and -a-shaft 
seal, •a ht^ pressure end cover icarc^ng-^ 
shaft bearing and -a- shaft- seal* .and flow -de- 
flecMngeloBient^ betwecoi the twoHnd covers, 
tiie end covers and tbe^flow^d^eotifig ele- 
ments being damped up fi^t-totgeater. ifae 
reaction to the.daBupmg'COmpiessiBii bdng 
taken* by tension- in die IthafL -Suek a SQb- 
asamUy may be produced as a emgje 
ootsid&the machinft casing-=-p£!efexably *wjj4i 
the aid of ra jig. The individual parts^ in 
partioular the atatiox^ and moving pasts 
of :flie*fihaft-fieals jttxo •fixed. aadfaeeimd:^ 
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flxeir relative positiona by means of fhe shaft 
The sub-assembly may fhwctoie be tcan^ 
ported easily and without xiak over fibort and 
long distances, mdepentothr of the casbg. 
The sub-assembly may also be mserted vnmr 
out difflcoKy fcom the low-pressure side toto 
a prBSStitft-t(^t compressor casing constxuc- 
ted in cup manner, so that to high-pressure 
ooveff bears on an internal :flange at one 
end of the casing wMle fotming an auto- 
davfr-type seal and the low-pressure cover 
bears on the oppositely disposed end of ^ 
casing- xrfule forming a flange seal- After 
insertion of fie sub-^cmbly into the caso^ 
and mounting of the low-pressure cover on 
Qie casmg it is possible for the paxts^m- 
pteyed for stressing the sub-assembly from 
&e shaft to be removed so that the macbme 
may be made available for the operation for 
H*ich it is intended 

To enable the stationaiy parts of the sub- 
assraobly to be sealed in pressure-ti^t man- 
ner relative to the casing it is possiMe for 
vaxious seals to be provided on the snb- 
asseanbly prior to the msertion thereof into 
the casrag. For ejcample tibe high-presstire 
end cover may have a sealing surface fadng 
axiafly and amy from the low-pressure 
cover and arranged to engage an inwardly 
directed shouldex in a compressor ring. Also 
die low-pressnre cover may have a ladiaHy 
prbiecting flange having a sealing surface 
^r/mg anally and towards the bigh-pressure 
cover and arranged to engage an end sur- 
face on a compressor casing. In the case 
of' either of these psurs of surfaces, one of 
to surfaces may carry a sealing ring to con- 
iBct to other surface of the pair. In addi- 
tion, the outer circumferential surface of 
to sub-assembly, within to lengdi contam- 
ing the flow deflecting elements, may be 
f onned with a seal arranged to co-operate 
^th an intamal surCaoe on a compressor 
casing. 

Eadi of at least some of to flow-deiBect- 
ing deznoits niay be divided in an axial 

gBne» to two halves bemg held together by 
cxfcnding betweco to two halves the 
heads of to bolts preferably bdng sunk in 
pockets in to elements. 

FEe&x^ly the sub-assembly includes a 
number cxf difEbser riAgs* each of which is 
foeafed between two adjacent flow-deflect- 
mg elements. The difftiser rings may space 
the adjacent flow-d^ecting elements apart 
but preferably each diffuser ring is received 
in a recess in a flow-deflcoting element 
* Thc flow-deiOIecdng demei^ may them- 
^ves.be combined together to form one or 
more compound components. For example, 
at least some of to flow-deflecdng elements 
may be divide in an axial plane^ to similar 
halves of the adjacent tfow diements' being 
ri^^y canneoted to one anotor to form 
two components* Thus, during assembly 



and after to impellers are positioned on 
to shaft, to two components constimting 
the flow-deflecting dements may be oSeied 
up to the shaft ^om opposite sides of the 
shaft. 70 

In order to damp up to sub-assembly, 
there may be at each end of to sub- 
assembly a spacer ring positioned between 
an abuiment on the shaft and to adjacent 
end cover and constructed to locate to aid 
cover relative to to shaft One or both 
abutments may be constituted by a nut 
direaded onto to shaft 

The invention may be carried into prac- 
tice in various ways but one particular 
multi-stape radial flow compressor will now 
be described by way of example with refers 
encB to to accompanying dcawing ^rfiict 
is a loi^tudiual section oJ to compreBsor. 

The impdlers 2 to 7 of six successive 
compressor stages are mounted on a shaft 
1. These impdiets may be forced, shrunk 
or keyed on to to shaft Flow deflectiz» 
dements 8 to 13 are disposed upstream 
between and downstream of to impdlers^ 
eadi being centred by means ot a shouldex 
14 rdarivc to an adjacctti dement At to 
positions 15 to flow deflecting dements are 
provided with scalmg dements havmg 
labyrinth ribs* each element bdng located 
opposite a corresponding seal surface of an 
impellet. ihus sealing adjacent diambeiB of 
successive pressure stages. DiflRiser rings 16 
are insert<^ in recesses in to flow deflect- ^ 
ing dements 8 to 12 to ensure low-loss con- 
version of the kinetic energy into thrust 
energy. The difibser rings and to last flow 
deflecting part 13 are provided widi guide 
blading 17 which suitably controls to cff- 
cumferehtial component of to Reflected ^05 
flow. Hadi of to deflectinig dements 8 to 
13 is Bxially divided into two s^^nents 
which are pulled together by means of screws 
18 to form a full ijng. The heads of to 
screws are sunk in pockets in to s^piants. HO 
The low-pressure cover 19 at one end re- 
cdves to stack of deflectins elements g to 
13 in centring means 20 and snrrounds a 
shaft-seal 21. a journal bearing 22 and a 
thrust bearing 23 in a GentraTiecess* All 
parts insei<eiJ into to recess tog^er with 
an annular coyer 24 are tightened against 
to cover 19 hy screw ^stenings 25 and 26. 
The hi^-pressurc cover 27 at to other end 
likewise accommodates a hiph-pressure shaft 1^ 
s^' 28 and a journal bearing 29 in a cen- 
tral recess. Screw fastening means 30 draw 
these dements against, to cover. This cover 
also 'recdves to stack of flow .deflecting 
dements 8 to 13 by means of a centring 125 
surface 55. 

At the low pressure end of to shaft 1 
there is one component 31 of a shaft coup- 
ling, -this component being secured on a 
conical part of to shaft by means of a nut 130 



PAGE 3(I/30'RCVDAT7II7I20(I6 1:19:00 PM [Eastern DayljgMriinel'SVRm^^^ 



